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(57) ABSTRACT 

A structure of mounting a shield cover according to the 
present invention includes a shield cover having an insertion 
part which is inserted into a gap formed between a circuit 
Substrate and a shield cover fastening part along the circuit 
substrate. The insertion part of the shield cover includes a 
convex part that is elastic and deformable, and the end of the 
insertion part and the shield cover fastening part come in 
contact with each other by the elasticity with the convex part 
being in contact with the circuit Substrate as the fulcrum. 

8 Claims, 6 Drawing Sheets 
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US 7,719,857 B2 
1. 

STRUCTURE OF MOUNTING SHIELD 
COVER AND DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to structures of mounting 

shield covers and display devices, and more specifically to a 
structure of mounting a shield cover shielding electric and 
electronic components on a circuit Substrate and a display 
device. 

2. Description of the Background Art 
Metal shield covers have been used to shield electric and 

electronic components on a circuit Substrate. Conventional 
structures of mounting a shield cover typically use screws. 
While the shield cover is fastened and ground connection is 
established with reliability between the shield cover and the 
circuit Substrate, the mounting with screws increases the 
number of Screw components and results in poor assembly 
workability. To tackle these problems, a structure has been 
proposed to mount a shield cover by inserting an insertion 
part of the shield cover into a gap between the circuit substrate 
and a fastening part of the shield cover. 

Japanese Patent Application Laid-Open No. 2000-286584 
discloses a structure in which a shield cover is provided with 
a cushion contact piece that is used for pressure-contact, to 
establish reliable ground connection. 

Unfortunately, the conventional mounting methods by 
inserting an insertion part of the shield cover into the gap 
cannot fasten the shield cover and establish ground connec 
tion between the shield cover and the circuit substrate with 
reliability. To solve this disadvantage, screws have to be used 
or conductive tape has to be affixed, which ends up increasing 
the number of components and results in poor assembly 
workability. 

Moreover, JP 2000-286584 does not disclose a detailed 
method of mounting the shield cover, which cannot be fas 
tened with reliability by a simple hook structure. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to fasten a shield 
cover with reliability and establish ground connection 
between the shield cover and a circuit substrate with reliabil 
ity. 

In a first aspect of the invention, a structure of mounting a 
shield cover includes a shield cover including an insertion 
part inserted into a gap arranged between a first to-be 
mounted body and a second to-be-mounted body along the 
first to-be-mounted body. The insertion part of the shield 
cover includes an elastic and deformable convex part, and the 
end of the insertion part and the second to-be-mounted body 
come in contact with each other by the elasticity with the 
convex part being in contact with the first to-be-mounted 
body as the fulcrum. 

The shield cover can be fastened with reliability. 
In a second aspect of the invention, a display device 

includes a structure of mounting a shield cover described 
below. The structure of mounting a shield cover includes a 
shield cover including an insertion part inserted into a gap 
arranged between a first to-be-mounted body and a second 
to-be-mounted body along the first to-be-mounted body. The 
insertion part of the shield cover includes an elastic and 
deformable convex part, and the end of the insertion part and 
the second to-be-mounted body come in contact with each 
other by the elasticity with the convex part being in contact 
with the first to-be-mounted body as the fulcrum. The first 
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2 
to-be-mounted body includes a circuit Substrate, and the sec 
ond to-be-mounted body includes a fastening part arranged 
via the gap with respect to the circuit substrate. The shield 
cover is made of metal, the circuit Substrate includes a grand 
pattern on its surface, and the convex part of the shield cover 
comes in contact with the grand pattern of the circuit Sub 
strate. The display device includes the circuit substrate which 
is almost quadrangular in plane view, and the circuit Substrate 
includes at least one aforementioned structure of mounting a 
shield cover on at least one side thereof. 
The ground connection can be established with higher 

stability with a reduced number of screws. 
These and other objects, features, aspects and advantages 

of the present invention will become more apparent from the 
following detailed description of the present invention when 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 are disassembled perspective views of a 
display device according to a preferred embodiment; 

FIG. 3 is a frontal view for explaining the display device 
according to the preferred embodiment; 

FIG. 4 is a cross-sectional view for explaining the display 
device according to the preferred embodiment; 

FIG. 5 is a frontal view for explaining a conventional 
display device; 

FIG. 6 is a cross-sectional view for explaining the conven 
tional display device; 

FIG. 7 is a frontal view for explaining a display device 
according to the preferred embodiment; 

FIG. 8 is a cross-sectional view for explaining the display 
device according to the preferred embodiment; 

FIG. 9 is a frontal view for explaining a display device 
according to the preferred embodiment; and 

FIG. 10 is a cross-sectional view for explaining the display 
device according to the preferred embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A display device including a structure of mounting a shield 
cover according to the present invention will be described in 
this embodiment. That display device may be a liquid crystal 
display device, for example. FIGS. 1 and 2 are disassembled 
perspective views of the display device according to this 
embodiment. FIG. 1 is a disassembled perspective view seen 
from the side of a display surface, and FIG. 2 from the side of 
a reverse surface to the display surface. This display device 
includes a front frame 1, a mounted panel 11, a backlight 21 
and a shield cover 31. 
The mounted panel 11 includes a display panel 12, a circuit 

Substrate 13 and a member connecting these elements, e.g. a 
flexible printed circuit (FPC) 14. The display panel 12 may be 
a liquid crystal panel, for example. As depicted in FIG. 2, the 
display device according to this embodiment includes the 
circuit Substrate 13 which is almost quadrangular in plane 
view. The mounted panel 11 has the backlight 21 interposed 
between the display panel 12 and the circuit substrate 13. The 
display panel 12 is arranged along the side of a light-emitting 
surface of the backlight 21. 
The backlight 21 includes a rear frame 22 on the side of a 

reverse surface to the light-emitting Surface. The aforemen 
tioned circuit substrate 13 is arranged along the side of the 
rear frame 22. The rear frame 22 is provided with, for when 
the circuit substrate 13 is arranged on a prescribed position of 
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the rear frame 22, a shield cover fastening part 23 located on 
the circumference of the circuit substrate 13. 
When the rear frame 22 is made of metal, an insulating 

resin film may be affixed on the surface of the rear frame 22, 
to arrange the circuit Substrate 13 along that resin film. 

The shield cover 31 is a metal cover that protects the circuit 
substrate 13 electrically and mechanically. When the shield 
cover 31 has a portion in contact with a circuit component 15, 
an insulating resin film may be affixed on that portion of 
contact. As depicted in FIG. 2, the circuit substrate 13, the rear 
frame 22 and the shield cover 31 are provided with screw 
fastening parts 41, respectively, which are located to coincide 
with one another. 

FIGS. 3 and 4 show the display device assembled using the 
elements mentioned above except the shield cover 31. FIG. 3 
is a frontal view of the display device seen from the side of the 
reverse Surface, and FIG. 4 is a cross-sectional view taken 
along the line A-A shown in FIG. 3. As depicted in FIG.4, a 
gap is formed between the circuit substrate 13 and the shield 
cover fastening part 23 along the circuit substrate 13. 
The above description applies to conventional structures of 

mounting a shield cover. A conventional structure of mount 
ing a shield cover of a display device is thus described. FIG. 
5 is a frontal view of a display device on which the conven 
tional shield cover 31 has been mounted, seen from the side of 
a reverse surface. The conventional shield cover 31 includes 
an insertion part 32 which is inserted into the gap formed 
between the circuit substrate 13 and the shield cover fastening 
part 23 along the circuit substrate 13. The insertion part 32 of 
the shield cover 31 is inserted into the aforementioned gap in 
FIG. 5. By Screwing and fastening the screw fastening parts 
41 together by screws 42, the circuit substrate 13, the rear 
frame 22 and the shield cover 31 are fastened. 

FIG. 6 is a cross-sectional view taken along the line A-A' 
shown in FIG. 5. The insertion part 32 of the conventional 
shield cover 31 has a bending shape as depicted in FIG. 6. 
With the conventional structure of mounting a shield cover of 
such shape, the insertion part 32 of the shield cover 31 forms 
a gap with at least one of the circuit substrate 13 and the shield 
cover fastening part 23, thus failing to make contact with both 
with stability. This prevents the shield cover 31 from being 
fastened with reliability, and also prevents ground connection 
from being established with reliability between the shield 
cover 31 and the circuit substrate 13. 
A structure of mounting a shield cover of a display device 

according to the first embodiment will now be described. FIG. 
7 is a frontal view of a display device on which the shield 
cover 31 according to this embodiment has been mounted, 
seen from the side of a reverse surface. The shield cover 31 
according to the first embodiment of the present invention 
includes a plurality of individual, spaced insertion parts 32 
each of which is inserted into a corresponding gap formed 
between a first to-be-mounted body and a second to-be 
mounted body along one edge of the first to-be-mounted 
body. In this embodiment, the first to-be-mounted body is the 
circuit substrate 13, and the second to-be-mounted body is the 
shield cover fastening part 23 arranged via the gap with 
respect to the circuit substrate 13. 
The insertion part 32 of the shield cover 31 is inserted into 

the aforementioned gap in FIG. 7. And by screwing and 
fastening the screw fastening parts 41 together by the screws 
42 just like the conventional structure of mounting a shield 
cover, the circuit substrate 13, the rear frame 22 and the shield 
cover 31 are fastened. 

FIG. 8 is a cross-sectional view taken along the line A-A' 
shown in FIG. 7. As shown, the insertion part 32 of the shield 
cover 31 includes a convex part 33 that is elastic and deform 
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4 
able. In this embodiment, the convex part 33 has a half-circle 
shape. This structure of mounting a shield cover brings the 
end of the insertion part 32 and the shield cover fastening part 
23 in contact with each other by the elasticity with the convex 
part 33 being in contact with the circuit substrate 13 as the 
fulcrum. 
As depicted in FIG. 8, the circuit substrate 13 also includes 

a ground pattern 16 on its surface. The convex part 33 of the 
shield cover 31 comes in contact with the ground pattern 16 of 
the circuit substrate 13. 
The circuit substrate 13 includes at least one structure of 

mounting a shield cover described above on at least one side 
thereof. In the case of FIG. 7, the circuit substrate 13 includes 
two structures of mounting a shield cover described above on 
one side thereof. The circuit substrate 13, the rear frame 22 
and the shield cover 31 are fastened by fastening the screw 
fastening parts 41 by the screws 42. Screwing and fastening 
the circuit substrate 13, the rear frame 22 and the shield cover 
31 together in this manner reduces the number of the screws 
42. While the screw fastening parts 41 are fastened by the 
screws 42 in this embodiment, other fastening methods may 
alternatively be used. 

According to the display device of this embodiment having 
this structure, the end of the insertion part 32 of the shield 
cover 31 comes in contact with the shield cover fastening part 
23 by the elasticity of the convex part 33. Thus, the insertion 
part 32 of the shield cover 31 does not form a gap with the 
circuit substrate 13 or with the shield cover fastening part 23, 
thereby fastening the shield cover 31 with reliability. In addi 
tion, since the distance between the shield cover 31 and the 
circuit component 15 can be kept constant by the dimensions 
of the shield cover 31, the circuit component 15 can be elec 
trically and mechanically protected with reliability. Also, 
ground connection can be established with reliability 
between the shield cover 31 and the shield cover fastening 
part 23. 

Although illustrated as having a half-circle shape in this 
embodiment, the convex part 33 may alternatively have a 
quadrangular shape for plane contact, or a sharp bending 
shape, or a partially embossing shape, or a shape for only the 
end to make contact. 

Further, according to the display device of the first embodi 
ment, the convex part 33 of the shield cover 31 comes in 
contact with the ground pattern 16 of the circuit substrate 13 
by its own elasticity. This allows ground connection to be 
established with reliability between the shield cover 31 and 
the circuit substrate 13. 

Moreover, the display device according to this embodi 
ment includes two structures of mounting a shield cover 
described above on one side of the circuit substrate 13. The 
result is that the number of the screws 42 necessary to mount 
the shield cover 31 can be reduced, and the ground connection 
mentioned above can be established with higher reliability. 
The display device includes two structures of mounting a 

shield cover described above on one side of the circuit sub 
strate 13 in the above description. Alternatively, as illustrated 
in FIG.9, two structures of mounting a shield cover described 
above may be provided on two opposed sides of the circuit 
substrate 13, respectively. This further reduces the number of 
the screws 42 necessary to mount the shield cover 31, thus 
establishing the ground connection with higher reliability. 
Still alternatively, as illustrated in FIG. 10 which is a cross 
sectional view taken along the line B-B' shown in FIG.9, the 
shield cover fastening part 23 provided on the rear frame 22 
may be provided on the front frame 1. 

While the structure of mounting a shield cover has been 
described as being used in the display device according to this 
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embodiment, the structure of mounting a shield cover accord 
ing to this embodiment may be used to protect the circuit 
substrate 13 and the like in another device. 

While the invention has been shown and described in 
detail, the foregoing description is in all aspects illustrative 
and not restrictive. It is therefore understood that numerous 
modifications and variations can be devised without depart 
ing from the scope of the invention. 
What is claimed is: 
1. A structure of mounting a shield cover, comprising: 
a first to-be-mounted body, 
a shield cover protecting said first to-be-mounted body, and 
a member having a second to-be-mounted body provided 

along said first to-be-mounted body, 
wherein 
said shield cover includes an insertion part which is 

inserted into a gap arranged between said first to-be 
mounted body and said second to-be-mounted body, 
said insertion part including a section to be inserted, and 
an elastic and deformable convex part integrally formed 
to be continuous with the section to be inserted, 

the convex part and said first to-be mounted body being in 
contact with each other, and said section to be inserted 
and the second to-be-mounted body being in contact 
with each other due to the elasticity of said convex part. 

2. The structure of mounting a shield cover according to 
claim 1, wherein 

said first to-be-mounted body is a circuit Substrate, and 
said second to-be-mounted body is a fastening part 

arranged via said gap with respect to said circuit Sub 
Strate. 

3. The structure of mounting a shield cover according to 
claim 2, wherein 

said shield cover is made of metal, 
said circuit Substrate includes a ground pattern on a Surface 

of the circuit substrate, and 
said convex part of said shield cover comes in contact with 

said ground pattern of said circuit Substrate. 
4. A display device comprising a structure of mounting a 

shield cover, said structure comprising: 
a first to-be-mounted body, 
a shield cover protecting said first to-be-mounted body, and 
a member having a second to-be-mounted body provided 

along said first to-be-mounted body, 
wherein 
said shield cover includes an insertion part which is 

inserted into a gap arranged between said first to-be 
mounted body and said second to-be-mounted body, 

said insertion part including a section to be inserted, and an 
elastic and deformable convex part integrally formed to 
be continuous with the section to be inserted, the convex 
part and said first to-be mounted body being in contact 
with each other, and said section to be inserted and the 
second to-be-mounted body being in contact with each 
other due to the elasticity of said convex part, 

said first to-be-mounted body is a circuit substrate, 
said second to-be-mounted body is a fastening part 

arranged via said gap with respect to said circuit Sub 
Strate, 

said shield cover is made of metal, 
said circuit Substrate includes a ground pattern on a Surface 

of the circuit substrate, and 
said convex part of said shield cover comes in contact with 

said ground pattern of said circuit Substrate, and 
said display device comprising 
said circuit Substrate which is almost quadrangular in plan 

view, wherein 
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6 
said circuit Substrate includes at least one said structure of 

mounting a shield cover on at least one side thereof. 
5. A display device, comprising: 
a front frame; 
a rear frame spaced from said front frame, said rear frame 

comprising a main body and a shield cover fastening 
part; 

a circuit substrate in contact with a side of the main body of 
said rear frame facing away from said front frame, said 
circuit Substrate having a ground pattern thereon; 

a shield cover protecting said circuit Substrate; 
a display panel in contact with a side of said front frame 

facing said rear frame; 
a backlight interposed between said display panel and said 

shield cover, said backlight having a light-emitting Sur 
face facing said display panel and a reverse Surface 
facing away from said display panel; and 

a flexible printed circuit connecting said display panel and 
said circuit Substrate; 

wherein, 
said shield cover fastening part is provided along said 

circuit Substrate, 
said shield cover includes an insertion part which is 

inserted into a gap arranged between said shield cover 
fastening part and said circuit Substrate, said insertion 
part including a section to be inserted, and an elastic and 
deformable convex part integrally formed to be continu 
ous with the section to be inserted, the convex part and 
the ground pattern of said circuit Substrate being in con 
tact with each other, and said section to be inserted and 
said shield cover fastening part being in contact with 
each other due to the elasticity of said convex part. 

6. The display device according to claim 5, wherein said 
shield cover is made of metal. 

7. A display device, comprising: 
a rear frame comprising a main body; 
a front frame spaced from said rear frame, said front frame 

comprising a main body and a shield cover fastening 
part; 

a circuit substrate in contact with a side of the main body of 
said rear frame facing away from said main body of said 
front frame, said circuit Substrate having a ground pat 
tern thereon; 

a shield cover protecting said circuit Substrate; 
a display panel in contact with a side of said front frame 

facing said rear frame; 
a backlight interposed between said display panel and said 

shield cover, said backlight having a light-emitting Sur 
face facing said display panel and a reverse Surface 
facing away from said display panel; and 

a flexible printed circuit connecting said display panel and 
said circuit Substrate; 

wherein, 
said shield cover fastening part is provided along said 

circuit Substrate, 
said shield cover includes an insertion part which is 

inserted into a gap arranged between said shield cover 
fastening part and said circuit Substrate, said insertion 
part including a section to be inserted, and an elastic and 
deformable convex part integrally formed to be continu 
ous with the section to be inserted, the convex part and 
the ground pattern of said circuit Substrate being in con 
tact with each other, and said section to be inserted and 
said shield cover fastening part being in contact with 
each other due to the elasticity of said convex part. 

8. The display device according to claim 7, wherein said 
shield cover is made of metal. 
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